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The Council provides private sector advice to the President in marters of national importance
involving science and technology. The Council responds to requests from the President and
aggressively maintains a general watch on developments to be in a position to raise issues,
opportunities, and concerns to the President. The issues that the Council addresses normally affect
not only the private sector but cut across Federal Department and Agency boundaries. In addition
to being fully responsive to the President. the Council considers requests made by the Vice
President and others within the Executive Office ot the President.

Although the boundaries are not clear-cut, the Council’s advisory work falls broadly into three
categories: (1) emerging science and technology issues: (2) policy for science and technology as well
as science and technology for policy: and (3) structural and strategic management policies within the
Federal government as well as policies in non-governmental organizations.

The Council is currently composed of 13 members, including the Chairman, who provide
perspectives from academia. industry. private foundations and research institutes.
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THE WHITE HOUSE

WASHINGTON

November 23, 1992

Dear Mr. President:

I have the pleasure of transmitting to you, on behalf of the President’s Council of
Advisors on Science and Technology, our latest report, Renewing the Promise: Research-
Intensive Universities and the Nation. For this study, we considered research-intensive
universities as the approximately one hundred and fifty institutions that conduct a
significant share of our country’s basic research and that produce our country’s leading
scientific and engineering talent. This makes them the foundatiot of the nation’s
science and technology enterprise.

The "promise" refers to the vision contained in Dr. Vannevar Bush’s 1945 report to
President Truman: that our leading universities, with strong public support, could

. generate the intellectual and human capital that would, in turn, enable the United States
to become a more prosperous, healthier and more secure Nation. We followed that
vision and the extraordinary accomplishments of the United States over the past half-
century — in technology and industry, in medicine and health, in agriculture and
management of our environment -- attest to the fulfillment of the promise.

In our rapidly changing world, the United States faces ever increasing economic and
technological challenges and environmental, public health, and national security
concerns that differ from those of the past. The Council believes that, more than ever,
our Nation will depend on its colleges and universities for the generation of the new

knowledge and talent needed to maintain world leadership. The "promise" must be
renewed.

The Council is concerned, however, that the relationship between the Federal
government and the research-intensive universities is under stress, and that the

universities are not as well-positioned as they should be to help meet the Nation’s future
needs.

In its report, the Council identifies weak points in the system and suggests some
corrective measures for universities and Federal agencies, as well as state governments,
industry, and other supporters of universities. We believe that these recommendations,
if followed, would go a long way toward re-strengthening the universities and enabling

them, in partnership with the Federal government, to make the greatest possible
contribution to the Nation.




The Council believes that the issues raised by the report are of fundamental, non-
partisan importance. We hope, therefore, that you will not only find the report heipful
to your own thinking about the long-term interests of the Nation, but that you will
commend it to the President-elect for his consideration. Furthermore, if you agree, the
Council will release the report to the public. It should stimulate a healthy national
debate on the issues. :

Although the Council concluded that the U.S. research and development (R&D) system
is basically sound and continues to serve us well, we feel that there is also a need to look
beyond the issues addressed in this report. Just as the end of World War II was an
opportune time for Vannevar Bush and his colleagues to looked ahead at the role of
R&D in our national life, the end of the Cold War warrants a new examination of the
Nation’s R&D system: its rationale, goals, organization, funding and administrative
mechanisms.

We believe that the Covacil should begin to undertake such a re-examination as soon as
possible. Here, too, we hope that you would urge the President-elect to instruct his
Council to follow such a course in the interest of the Nation.

This report views the relationships between the Federal government and the research-
intensive universities from the outside. I am transmitting to you, in parallel with this
report, a companion report prepared by an interagency working group of the Federal
Coordinating Council for Science, Engineering and Technology (FCCSET) that views
these relationships from inside the Federal government. Together, they represent a
comprehensive review of this important area.

Sincerely yours,

D. Allan Bromley
The Assistant to the Preside
for Science and Technology
and Chair,
President’s Council of Advisors on Science and Technology

The President
The White House
Washington, DC 20500

Enclosure
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

November 18, 1992

Dear Dr. Bromiey:

We are pleased to transmit to you the report on Research-Intensive Universities, entitled
Renewing the Promise: Research-Intensive Universities and the Nation, produced by the
President’s Council of Advisors on Science and Technology (PCAST).

The report focuses on a particular class of institutions, the research-intensive
universities, because of their particular role in the nation’s Research and Development
(R&D) enterprise. Because of their important relationship with the Federal
government, the health and future of those universities are inherently of significant
concern in public policy matters. But our focus in no way implies that other types of
institutions of higher education do not play critical roles in the larger educational
system, particularly as recruiters and developers of the nation’s talent.

The issues facing us are numerous and complex. We have sought to identify those that
are the most pressing but that can be addressed in a realistic fashion, as well. Some of
our findings and recommendations may not be popular, but a positive future sometimes
requires painful treatment. At the very least, we hope that the report will stimulate and
contribute to a healthy public debate. Given the critical nature of the present situation,

we hope that our recommendations will lead to a productive readjustment of the current
system.,

We have also recommended a next step. Beyond the immediate issues, there is a need
for a2 very fundamental look at the place of R&D in our nation’s future and how it
should be planned, supported, carried out, and managed. Such a recommendation
should be high on PCAST’s agenda at the outset of the new Administration.

; incerely yours,
[ M%/@M//N’ e LCTSAg e

David Packard Harold T. Shapiro

Chairman, Committee on Vice-Chairman, Committee on

Research-Intensive Universities Research-Intensive Universities
Enclosure

The Honorable D. Allan Bromley
Assistant to the President for
Science & Technology
Executive Office of the President
Washington, DC 20500
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PREFACE

Earlier this vear. the President’s Council of Advisors on Science and Technology
(PCAST) turned its full attention to a core component of the nation’s science and
technology enterprise: those institutions of higher education that produce
simultaneously the bulk of America’s most highly trained scientists and engineers
and a substantial fraction of our country’s new scientific knowledge. Because
most faculty at those institutions devote considerable efforts and resources to
research as well as teaching, we refer to them as “research-intensive universities.”
The term applies to somewhat more than one hundred and fifty universities from
among more than three thousand institutions of higher education. Their direct
and indirect contribution to our national well-being — economic growth.
international competitiveness. and new jobs — is immeasurable.

For more than four decades. the research and the graduate and post-doctoral
education capabilities of those universities have rested in large part on support
from the federal government. Because the research-intensive universities both
benefit the public and are supported by it. their health ana productivity are kev
matters of public policv.

As we look to the future. we are convinced that America cannot continue to meet
the challenges of international economic competition. of national securitv in a
post-Coid War world. and of threats to the environment and to public health
without the continued contriburtions of the research-intensive universities.

As the present time. however. we are concerned that America’s research-intensive
universities are not as well prepared as thev should be to assume the
responsibilities of the future. We are also concerned that the American public no
longer has the confidence in the research-intensive universities that will enable

those institutions to bear those responsibilities. This is not a healthy situation for
the nation.

Thus, we have sought to identify the weak points that threaten the otherwise
strong web that binds together the federal government and the tax-paving public
with the rescarch-intensive universities into a major scientific research and higher
education partnership. We have also considered the relationship between
universities and industry — one that is also critical to the nation’s future. In this

report., we present our findings and recommendations for strengthening the
overall enterprise.

Our approach to the subject consisted of three parts. First. the Council took the
unusual step of constituting itself as a committee of the whole for the project.

We felt from the outset that the study required the widest possible range of
institutional and scientific perspectives and experience: industrial. governmental.
and academic and from the phvsical. natural. life. and social sciences and
engineering.

b 4
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Second. we solicited — and received — a wide range of information and views
from various interested parties. At six meetings around the country we heard
trom undergraduates. graduate students. post-doctoral students. and untenured
faculty members as well as senior faculey and university administrators. We heard
views represeating a cross-section of universities — large and small. public and
private. Justas important to our tindings. we gathered perspectives from four-
vear and two-vear institutions and from minority institutions. all of which play
critical roles with respect to the research-intensive universities. Representatives
from companies in the areas in which our public meetings were held rounded out
the picture. as did representatives of educational and scientific associations.
Written comments were also received from a wide variery of individuals and
institutions responding thoughtfully to our invitation to provide input and advice.

‘This public input was invaluable to the study. We express our deep gratitude to
the many who so graciously hosted the meetings. who participated in them. and
who sent us their observations and ideas. Without these contributions. many of
our tindings would not have emerged so clearly. if at all.

Third. we benefitted greatly from data and perspectives provided by a group of
federal agencies whose policies and programs atfect rescarch and education.
Mecting as an Ad Hoe Working Group on Rescarch-Intensive Universities and
the Federal Government of the Federal Coordinating Council for Science.
Engincering. and Technology (FCCSET). they conducted their own study in
parallel with ours. The Working Group is chaired by Depury Secretary of
Education David Kearns. with National Institutes of Health Director Bernadine
Healy and National Science Foundation Director Walter Massev serving as Vice-
Chairs. Weare greatly appreciative to the FCCSET group for sharing its viows
and for the dara and information it has provided. Anv interpretation of those data
in this report is. of course, our own.

Finally. we would be remiss indeed were we not to recognize the vital
contribution made to this report by many members of the Office of Science and
Technology Policy and PCAS'T organizations. In particular, our thanks go to
Picrre Perrolle. William Raub. and James McCullough for outstanding staff work
throughout this activity. We would also thank Alicia Tenuta and Philip Bolus for
major contributions to the structure of the entire study. the organization of the
public mecetings. and the production of the report.
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EXECUTIVE SUMMARY

INTRODUCTION

Vamncvur Bush’s 1945 report. Stience — The Fudless Frontier. promised the
nation the possibility of a prosperous. healthy. and secure future if the
{'nited States made a substantial commitment to basic research. Bush proposed
specifically that the federal government provide funds to the nation’s colleges
and universities so that thev could generate new knowledge and scientific and
engineering talent. That vision led ultimately to the establishment of the largest
and strongest scientific and higher education enterprise that the world

has ever seen.

The human and intellectual capital generated by U.S. colleges and universities
over the past four decades has been the basis for a vast array of accomplishments
that have touched the lives of all Americans: jobs in new industries: sophisticared
consumer products: technological breakchroughs atfecting transportation,
communications, and enterrainment: an abundance of food: advances in medicine
and public health: increased security against the threat of nuclear annihilation:
and improved protection against natural disasters and environmentai degradation.
The American taxpaver’s investment in universitv-based research has paid off
handsomely. The 1945 promise has been more than fulfilled.

Those accomplishments norwithstanding, the relationship between the American
public and institutions of higher learning is showing serious signs ot stress. This

. artnership of over one hundred and fifey rescarch-intensive universities and the
tederal government has grown to be a research and educational enterprise of
cnormous size. scope., and complexity. Despite their success. or perhaps in part
because of the ever increasing expectations derived from that success,
universities are losing public confidence. The manv parcners in the overall
enterpri- < — students and parents. the federal and state governments,
foundations and industry. and faculty and scientific communitics — increasingly
are expressing discontent with the enterprisc’s current state and direction.

The problems underlying that discontent must be addressed. In today’s rapidly
changing world, the United States is confronted with shifting national security
needs, increasing economic and technolegical challenges from other countries.
and new environmental and public health concerns. If anvthing, America’s
dependence onits colleges and universities both for creating new knowledge and
tor training new talent is greater now than at any time in our history.

[
»
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In reviewing the health of the nation’s research-intensive universities and thetr
relationship with the tederal government, PCAST has tfocused on six main arcas:

s the implications ot a limited resource environment:

= the fundamental importance of teaching acuvities at research-intensive
universities:

s the erosion of public trust and confidence in our universities:
» federal investmentin universitv-based research:
= interactions between universities and industry:

= and the identitication and development of exceprional talent for science and
technologs.

FINDINGS AND RECOMMENDATIONS
I. A Matter of Limits: Adapting to a New Resource Environment

Advancing che trontiers of knowledge is not. as it once mayv have been, a matter
of intellectual luxury. Inan era of refentless global economic competition, itis a
national imperative. The United States must continue, as a nation. to invest in
fundamental research. "The returns on such research. although unknowable in
advance. have proved enormous in the past and are likely to be even greater in
the future.

A realistic assessment of the next several decades indicates. however, that no
matter how tirm our national resolve mav be to invest in the tuture, resources will
not expand as rapidly as vur intellectual capacity to pursue promising research
opportunities. Itis unreasonable to expect that the system of research-intensive
universitics will continue to grow as it did during periods in the 1960s and 1980s.

"The cross-pressure of expanding opportunities and constrained resources poses a
risk tor the United States: spreading its resources too thinlv across its arrav of
highly trained investigators and research-intensive universities. Most ot our
research-intensive universities aspire to excel in all or most areas ot scholarship
and education. s worthv as those aspirations might seem. thev are likely to

be ill-advised. Thev cannot be fully realized in an era of significantly constrained
resourees.

The relentless quest for an ever broader range of activities will inevitably destroy
the most important aspect of American higher education and research — quality.

We cannot afford te allow our higher education to decline to the levels of
mediocrity that now characterize much of our precollege education.

14
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So that research-intensive universities may continue to tunction productively in
an environment of limited resources. PCAST urges them to:

adopt more highly selective strategies bused on a realistic appraisal of
the future availabilicy of resources and a commitment to meet world-
class standards in all programs that are undertaken.

Such strategies will require universities to:

* climinate or downsize some departments and specialties rather than sustain
less than world-class activities in every area of science and engineering;

* collaborate with other academic. industrial. and governmental insticutions in
sharing instructional and research facilities and programs:

* build facilities or programs onlv where there are strong long-term prospects of
sustaining them: and

* develop permanent institutional echanisms tor strategic plannine -hat will
toster a balance between activities and resources and among teaching, :esearch.
and other missions that are commensurate with society's values and the needs of
the universities.

PCAST also urges federal agencies and other supporters of rescarch-intensive
universities to:

* refrain trom encouraging universitics to embark on new research or education
programs or the building of tacilities when there is lictle or no long-term prospect
of sustiining those programs: and

* retrain from developing or implementing research or education programs that
would increase the net capacity of the svstem of rescarch-intensive universities.

It. A Matter of Education: The Importance of Teaching at Our Universities

More than ever in its history. America needs its institutions of higher education to
train scientists and engineers and educate citizens who can fill increasingly
technical jobs. Iralso needs them to educate citizens of a democratic society who
can understand the principles of technologicallv-oriented public policy issues.
Furthermore. itis essential that colleges and universities continue to adapt to rhe
increasingly diverse educational paths of many of our citizens, and keep pace
with their desire and need for life-long learning. Finally, U.S. scientists and
engineers must be capable of working in an international environment. in which
foreign language skills are very important.

Many higher education institutions. including research-intensive universities, are

turning away from their educational mission, particularly from undergraduate

cducation. We believe that many of the complaints of parents and students

concerning the quality of undergraduate education are \\'«:}!l-foundcd. Universities
v
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should reemphasize teaching in-all its aspects. both inside and outside the
classroom. In doing so. many insticutions will have to curtail some of their
rescarch activities. However. if institutions are selective in allocating their
resources. the net output of leading-edge research by our nationwide array of
research-intensive universities need not decrease.

PCAST recommends that universities strengthen their educational tunctions by:

= increasing direct senior faculty involvement in teaching at both the
undergraduate and graduate levels. and in counseling of students:

= balancing the contributions of teaching and interaction with students with
those of research and public service in evaluating and rewarding faculey;

= placing less reliance on graduate teaching assistants and ensuring that they
understand their subjects, are better prepared with regard to teaching methods.
arc able t express themselves well in English, and. like all faculey, are able to
provide a supportive environment for women and minority students;

= increasing the involvement of undergraduates in hands-on frontier
rescarch: and

= placing greater stress on educating scientists and engineers in Key foreign
languages.

Even as universities reemphasize teaching. they and their patrons working
together must Keep tuition and educational costs from rising taster than the
income of the average American family.

"T'he tederal agencies should ensure that cheir programs encourage universities to
reemphasize cducation rather than discourage them — even inadvertently —
from taking the measures recommended above.

IIl. A Matter of Public Trust: Restoring Confidence in Our Universities

Public trust in universities is croding. There is public concern about the rising
cost of higher education and about whether the value of higher education is
commensurate with the costs. There is also concern about a possible decline in
quality, especially in teaching. Both the public and the university communicy
have been shaken by a few., widely publicized cases of scientific misconduct.
contlicts of interest, and misuse of federal research funds.

In addition. expectations of what universities can do for the nation are rising
faster than are the resources available to meet those expectations. In a time of
great change, there is imperfect consensus at best — both locally and at a natonal
level — about where universities should place their emphases. Before issues of
resources and prioritics can be fully addressed. public trust and contidence in
universities must be restored.

Io
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In our view:

the university community and its patrons, including tederal agencies,
must act in wavs designed to preserve the core values that underlie the
scientitic and educational enterprise — free and creative pursuit of
ideas and svnergism between research and teaching. Current
“politically correct”™ approaches in some universities are attacking the
very foundations of higher education.

In addition to reemphasizing education (sce Section
ID. we urge colleges and universities to:

® establish effective measures to eliminate
tabrication, falsification, and plagiarism in scholarly
work., and to eliminate fraud and waste in the
administration of chat work.

PCAST cautions, however. that excessive efforts to
anticipate and eliminate all potential problems can
lead to bureaucratic strictures that undermine or
stitle scientific creativiey.

IV. A Matter of Wise Investments: Federal Support of University-Based Thomas Murrin and Alflan Bromley
Research discussing issues at a PCAST
public meeting.

Short-term constraints on research and development (R&DD) resources as well as
the likelihood that resources will be limited well into the future have fueled a
healthy national debate over priority setting in all sectors. “T'he debate has
covered many issues and generated many options. In the context of this report.
PCAST addresses only those issues most germane to the relationship between
research-intensive universities and the federal government and only those issues
directly pertinent to mathematics, the sciences (including the social sciences),
and engineering,.

PCAST urges. first of all. that the following principles guide the relationship:

= (Jur nation must continug to invest enough in basic research to sustain world
class accomplishments in all major areas of science and technology. In those arcas
where U.S. activity does not define the frontiers, it must be sufficiently close to
those frontiers that we can exploit discoveries without delay, wherever and
whenever thev are made:

= A\ healthy federal government-university partnership — particularly in basic

rescarch -—— must be maintained. It has served the nation well since World War
and we have every reason to believe that it will do so in the future:

)
i
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s Federal agencies must. in their interactions with universities at all levels,
recognize that they are investing in institutions that simultaneously generate new
knowledge and new talent, and that thev are not just procuring

research results:

« ‘T'he federal government must pay the full costs of the universitv-based
research it supports. To expect cost-sharing (except where it strengthens the
research-teaching linkage or in other special circumstances) defeats the
investment objective and may shift costs to students and their families:

s Federal funds for research should be allocated through competition on a merit
basis. Basic research proposals from federal laboratories should compete with
those from universities for federal funds. The growing fractice of Congressional
earmarking of R&D projects and facilities without merit review must cease and
must riot be initiated or encouraged by universities: and

a Nuch more attention should be focused on developing criteria for federal and
other investments that chis nation accepts as appropriate to its long-term goals
and aspirations. Criteria, by their nature, have much greater stability and
longevity than do priorities, which are extremely sensitive to changes in the
environment in which they are made.

[n the body of the report. PCAS'T makes specific recommendations to federal
agencics based on the above principles. Thev address: full federal
reimbursement of all fegitimate indirect costs: the growing obsolescence of the
phvsical infrastructure for universitv-based research: improvements in the
administration of federal research support to universities: and reexamination of
the role of federal laboratories.

The recommendations regarding infrascructure include establishing a substantial
federal program for the repair and renovation of university rescarch facilities.

The program would be nationally competitive and merit reviewed and would
require 30-30 matching from non-federal funds. Support would be available only
to institutions that pledged to torego any federal funds carmarked wichout merit
review. The program would operate only for a catch-up period of a tew vears to
enable universities to bring their facilitics up to an appropriate level of moderniry.
Bevond that period, universities would be expected to keep their facilities
current on the basis of federal indirect cost support and other resources.

IR
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V. A Matter of Two Cultures: Universities and Industry

Some ot the cultural differences that have long surrounded industrial rescarch
and university research have had the unfortunate etfeet of unnecessarily
inhibiting the most effective interaction between indusery and universities. The
notion that each sector had its own well-delineated and isolated role and that new
knowledge would tlow as rapidly as necessary and in one direction from the
universities to industry is completely at odds with todav’s world.

Today the pressure of international competition has introduced a critical time
dimension into the svstem. The issue is not simply how much new knowledge is
being generated but also how fast it is being transtated into cconomically and
soctally beneticial products and processes. This argues tor a much greater flow of
information and. especially, of people in both directions between universities and
industry.

Despite recent gains in building linkages between US. universities and industry.
there are stll two many individuals in each sector who hold negative perspectives,
atticudes, and stereotvpes with respect to the other sector. The nation cannot
atford to have this situation persist. and much more effortis required to overcome
it. Even fundamental rescarch that is not expected to vield short-term answers to
industry’s scientitic problems can benefic from being informed by the techrical
concerns of industry. Conversely, U.S. industry should have the benetit of casy
and immediate access to the new knowledge and new talent generated by
universities. Exchange of personnel. atall levels, is the surest answer to these
problems.

Accordingly. PCAST recommends that:

= universities and industry together. through a wide range of concerted actions,
should exchange scientists and engineers at all levels — especially their very
best — berween the two sectors for substantial periods of time and repeatedly
throughout their careers.

VI. A Matter of the Best Scientific Talent: Tapping the Nation's Talent Base

Most important scientific discoveries have been made by a small number of very
gifted people who had been provided the opportunity and time to pursue cheir
intellectual interests. Brilliant voung people can be found throughout the
population — within both genders and every race and cthnic group. in every
cconomic situation, and in every region of the country. Stronger public policies
must be designed to identify scientificallv-gifted persons at an carly age and

to help them develop their tlents to che fullest. no maccer what their
circumstances,
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[f the United States is to continue to lead the world in basic scientitic discoveries
and in their exploitation, we will need to identify the most talented voung people
at the carliest possible time. encouraging their interest in advanced education
and science, and giving them a sense of purpose as they pursue their education
and career paths.

Considering that potential science and engineering talent is well distributed
throughout the population. in diverse economic circumstances, and throughout
the counrry, PCAST recommends:

s that the federal government develop programs to award a substantial number
of portable undergraduate scholarships and graduate fellowships in science and
enginecering in cach Congressional district. These awards would be made on a
nationally competitive basis, using non-political. merit criteria.

As with the traditional program of Natonal Science FFoundation graduate
fellowships. only citizens and permanent residents would be eligible: awardecs
would be able to attend any U8, institution of cheir own choosing: and
reasonable allowanices would be included to cover institutional costs. The
undergraduate program would include both beginning students and some who
have completed one or two vears of undergraduate work.

PCAST notes that federal. state, and local tax policies should bolster. not
undermine, the nation’s investments — both public and private — in human
capital. PCAST recommends that

o tederal. state, and local government end all taxation of scholarships.
fehowships, and student stipends for participation in rescarch.

Finally, rescarch-intensive universities can have a major effect on the
development of scientific talent by educating inspiring teachers of precollege
science and mathematics. PCAS'T theretfore. recommends that

s rescarch-intensive universities give greater emphasis to the education
tincluding continuing cducation) of precollege teachers of science and
mathemazics: and

s the federal government provide scholarships or service-re